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4. Detection and Determination of the Aldehydes.—The aldehydes
present in spirits are mainly acetaldehyde, paraldehyde, formaldehyde*
acetal and, in small quantities, higher homologous aldehydes (butyral-
dehyde, valeraldehyde) and other aldehydes (acraldehyde, furfuraldehyde,
etc.). They are detected and determined as follows:
(A)	detection.   This is effected by one of the following tests :
 1.	With potash (Liebig).    A mixture of equal volumes of the alcohol to
be tested and 20% potassium hydroxide solution is gradually heated in a
test-tube to boiling.    Pure alcohol is scarcely coloured, whereas in presence
of smaller or larger amounts of aldehydes, a yellow or reddish brown colora-
tion is formed.
 2.	Schiff's reaction.    10 c.c. of the alcohol (50%) and 4 c.c. of Schiffs
reagent (see below:   Determination) are shaken together in a test-tube
and allowed to stand.   The presence of aldehydes is shown by the appear-
ance, either immediately or after some time, of a more or less intense red
coloration, which should be observed after about 20 minutes.    If no colour
appears after this time, the liquid is free from aldehydes.
As this reaction is extremely sensitive and a faint coloration may be given
by other substances than aldehydes, a very slight pink colour cannot be regarded
as a certain sign of the presence of aldehydes.
3.	Metaphenylenediamine reaction (Windisch).    To 10 c.c. of the spirit
in a porcelain dish is added, drop by drop, i c.c. of fresh 10% metaphenylene-
diamine hydrochloride solution, mixing of the two liquids being avoided.
In presence of small amounts of aldehydes, after 2-4 minutes there forms
at the surface of contact of the two liquids a more or less intense yellow
or orange-red coloration, while later there appears a green fluorescence,
which is shown more especially on heating.
This reaction is very sensitive, although less so than the preceding, but
it does not lend itself to colorimetric determination.
(B)	quantitative determination.   This is carried out with the help
of Schiff's reagent, comparison being made with a standard solution.
Reagents : i. Schiffs reagent. To a litre of distilled water are added
150 c.c. of fresh o-I% aqueous fuchsine (not sulphonate) solution and then
100 c.c. of sodium bisulphite solution of sp. gr. 1-36 and, after mixing,
15 c.c. of pure concentrated sulphuric acid; After some hours the mixture
should be clear and colourless ; it should be kept in the dark in well-stoppered
bottles and should not be used until some days old.
 2.	Pure alcohol.    Pure alcohol of commerce of at least 96% strength
is neutralised exactly, boiled for an hour in a reflux apparatus with 1-2%
of metaphenylenediamine hydrochloride and then distilled, the first and
last portions of the distillate being discarded.   The sp. gr. of the alcohol
thus obtained is determined and the strength adjusted to 90% or 50% (see
Tables XXV and XXVII).    This alcohol should not colour either with
Schiff's reagent or when heated for an hour with an equal volume of con-
centrated sulphuric acid in a bath at 120°.
 3.	Standard solution.   0-1387 gram of aldehyde-ammonia (freshly pre-
pared, washed with anhydrous ether and dried over sulphuric acid), corre-
sponding with o-i gram of acetaldehyde, is dissolved in a 100 c,c, flask"in

